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Human growth hormone to stimulate mobilisation of 
pluripotent. hematopoietic stem cells 

Bone marrow transplantation (BMT) is a clinical 
procedure in which pluripotent hematopoietic cells 
obtained" from bone marrow are transplanted to a 
patient. BMT is the treatment of choice in several 
hematological disorders*, including malignancies. Severe 
Combined Immune Deficiencies (SCIDs) , congeni tally or 
genetically determined hematopoietic abnormalities, 
anemia, aplastic anemia, leukemia and osteopetrosis 
(Fischer et al . , 1398). In the last ten years, the use 
of BMT grew from less than 5 ■ ooo to more than 40-000 
annually (Waters et al . , 1993) . 

Under steady state condition, the majority of 
hematopoietic stem and progenitor cells reside in the 
bone marrow and only a low number of these cells are 
detectable in peripheral blood. However, additional 
stem cells can be mobilised into the peripheral blood 
by treatment with myelosuppressive agents and/or 
certaxn hematopoietic growth factors (Van Hoef, 1998) 
Studies have demonstrated that peripheral blood stem 
cells (PBSC) infused in a host exhibits enhanced 
potential for engraftment as compared to bone marrow- 
deraved stem and progenitor cells (Gianni et al . 
1989 ; Larsson et al . ,1998). Thus, . PBSC mobilized by 
chemotherapy, hematopoietic growth factors or the 
combination of these modalities are currently used in 
both autologous and nonautologous transplantation 
settings (Van Hoef, 1998 ; Anderlini and Korbling 
1997). m the case of nonautologous transpiration, 
tne donors of stem cel ls are normal . individuals and the 
procedure for mobilization of stem cells into the blood 
stream has to be achieve with minimal discomfort, m 
this case, stem cells mobilization with hematopoietic 



growth factors is preferred to the treatment with 
antiblastic drugs (i.e. cyclophosphamid) . 

Several hematopoietic growth factors, such as G- 
CSF, EPO and CSF have been studied as mobilizing agents 
and are currently used to increase the number of PBSC 
prior to leukapheresis (Henry, 1997; Weaver and Testa, 
1998) . Treatments aimed at stimulating the overall 
hematopoiesis may be of great interest to mobilize a 
large set of progenitor cells and stem cells. Increased 
mobilization of stem cells is extremely valuable in the 
context of hematopoietic stem cells transplantation by 
reducing the number of leukapheresis required to 
collect sufficient amount of hematopoietic stem cells 
to be transplanted. 

The first part of the invention provides a new 
mobilising agent used to increase the number of 
circulating cells capable of regenerating hematopoiesia 
in vivo in an individual. 

The new mobilizing agent of the invention is 
growth hormone and especially Human Growth Hormone 
(hGH) or one of its derivatives or any factor inducing 
growth hormone release . 

It has now been found that, by administering 
growth hormone and especially Human Growth Hormone 
(hGH) or one of its derivatives or any factor inducing 
growth hormone release, a mobilization of cells capable 
of regenerating hematopoiesia in vivo is obtained in 
the peripheral blood. Therefore, growth hormone and 
especially human Growth Hormone (hGH) or one of its 
derivatives or any factor inducing growth hormone 
release, administered alone or in combination with 
other factors, represents a new method or use to 
mobilize cells capable of regenerating hematopoiesis in 
vivo to the peripheral blood. 

Human Growth Hormone (hGH) , ■ also known as 
somatotropin is a protein hormone produced and secreted 
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by the somatotropic cells of the anterior pituitary. 
hGH plays a key role in somatic growth through its 
effects on the metabolism of proteins, carbohydrates 
and lipids. In addition to its effects on somatic 
growth, hGH has been shown to stimulate blood cells in 
vi££2 (Derfalvi et al . , 1998 ; Merchav et al; 1988), to 
increase erythrocytes and hemoglobin counts (Valeric et 
al. , 1997 ; Vihervuori et al . ,1996), to enhance both 
proliferation and Ig production in plasma cell li Re g 
(Kimata and Yoshida, 1994) and to stimulate CDr cell 
counts and, to a lesser extent CD4 + cell counts 
CGeffner, 1997) . 

The methods and uses of the invention which, use 
the mobilising agent of the invention, have several 
advantages : 

There is a low number of circulating cells 
capable of regenerating hematopoiesis . This number is 
considered insufficient to provide a cells engraftment 
dose by single or multiple apheresis in a reasonable 
time period. Methods and uses of the invention solve 
this problem by a temporary peripheral izat ion of said 
ceils and subsets into the circulating blood which is 
widely used to significantly increase in the blood the 
yield of circulating cells capable . of regenerating . 
hematopoiesis in vivo, thus minimizing the number of 
aphereses needed to achieve an engraftment dose. 

Other advantages of the methods and uses of the 
invention include the possibility of : 
*> circumventing the need of general anasfchesia. 

b) harvesting even if il iac bones are damaged by 

previous radiotherapy or infiltrated with malignant 
cells, 

c) achieving restoration of sustained hematopoietic 
functions more rapidly than with BM derived 
progenitor cells. 



d) achieving restoration of sustained hematopoietic 
functions more rapidly and effectively than without 
a pre -treatment including a method or a uae of the 
invention . 

Generally, methods and uses of the invention are 
effective and safe to. mobilize to peripheral blood 
ceils capable of regenerating hematopoiesis in vivo. 
- Methods and uses of the invention are not toxic 

in view of main parameters of toxicity which are for 
example tumor growth. clinical and instrumental 
symptoms, or laboratory tests for cardiac, liver and 
renal function. 

The increased mobilization of circulating cells 
capable of regenerating hematopoiesis in vivo obtained 
with the methods and uses of the invention ia extremely 
valuable in the context of hematopoietic stem cells 
transplantation by reducing the number of leukapheresis 
required to collect sufficient amount of hematopoietic 
cells to be transplanted. 

Methods and uses of the invention lead to a 
reduction of the volume of blood required to be 
processed during the apheresis or leukapheresis 
procedure in order to obtain the specified targec 
number of cells. The advantages of processing a reduced 
volume of blood are that the patient spends less time 
on the cell separating machine, that it reduces the 
toxicity of the procedure, particularly in terms of the 
volume of anticoagulant to which the patient would be 
exposed during the procedure, that it reduces the 
machine and the operator's time. 

Furthermore . the transplantation of a population 
of blood cells enriched with ceils capable of 
regenerating hematopoiesis in vivo, which population is 
obtained from the peripheral blood by the methods or 
uses of the invention has the effect to enhance 
^constitution of recipient's hematopoietic and innnune 
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•systems following myeloablative or antiblastic 

therapies. 

In a first aspect, the invention concpn,/, 
■aethod of preparation of a population of circulating 
cells capable, of regenerating hematopoiesis in vivo 
comprising : 

a) administering to a donor a composition comprising 
growth hormone or one of i ts derivatives or any 
factor inducing growth hormone release in an amount 
sufficient to increase in said donor the number of 
circulating cells capable of regenerating 
nematopoiesis in vivo, 
b) isolating a population of circulating cells capable 
of regenerating homatopoiesis in vivo from the 
peripheral blood of said donor. 

The method of the invention thus produce. a 
population of cells capable of regenerating 
hematopoiesis in vivo, this population being destined 
for transplantation in the same or in different 
individuals. 

Thus, the invention concerns a me thod of 
preparation of a population of blood cells enriched 
with cells capable of regenerating hematopoiesis in- 
vivo comprising : 

a) administering to a donor a composition comprising 
growth hormone or one of its derivatives or any 
factor inducing growth hormone release in an amount 
sufficient to increase in said donor the number of 
circulating cells capable of regenerate 
nematopoiesis in vivo, 

isolating a population of blood cells enriched with . 
cells capable of regenerating hematopoiesis in vivo 
^rom the peripheral blood of said donor 

In a further embodiment, the invention relates to 
method of isolating „ increased number Qf 



b) 
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circulating cells capable of regenerating hematopoiesis 
in vivo from a donor comprising : 

a) administering to a donor a composition comprising 
growth hormone or one of its derivatives or any 
factor inducing growth hormone release alone, or in 
combination with other hematopoietic growth 
factors, to the subject in an amount sufficient to 
induce mobilization of cells capable . of 
regenerating hematopoiesis in vivo to the 
peripheral blood, 

b) isolating a population of blood cells enriched with 
cells capable of regenerating hematopoiesis in vivo 
from the peripheral blood of said donor. 

In another embodiment, the invention concerns a 
method of preparation of a population of circulating 
cells capable of regenerating hematopoiesis in vivo 

comprising : 

a) administering to a donor a composition comprising 
growth hormone or one of its derivatives or any 
factor inducing the growth hormone release in an 
amount sufficient to induce in said donor the 
mobilization or peripheral isat ion of circulating 
cells capable of. regenerating hematopoiesis in 
vivo, 

b) isolating a population of circulating cells capable 
of regenerating hematopoiesis in vivo from the 
peripheral blood of aaid donor or isolating a 
population of blood cells enriched with circulating 
ceils capable of regenerating hematopoiesis in vivo 
from the peripheral blood of said donor. 

Step b) [i.e. « isolating a population of (blood 
cells enriched with) circulating cells capable of 
regenerating hematopoiesis in vivo from the periphex-al 
blood of said donor »] of the methods or uses of the 
invention may correspond to the operation of removing 
peripheral blood from the donor wherein the number of 




cells capable of ^generating hematopoi esis in vivo has 
been increased by administration of growth hormone or 
one of its derivatives or any factor inducing ar ~*u 
hormone alone or in combination with other factors ' 
The operation of removing peripheral blood from 
the donor may correspond to leukapheresis . 
Leukapheresis is a procedure, in which, leucocytes are 
removed from the withdrawn blood and the remainder of 
the blood is retransfused into the donor 

Cells capable of regenerating hematopoi esis in 
vzvo present in the isolated population of blood cells 
can be further purified in order to increase the 
concentration of said cells, said purification may be- 
done by positive selection of CD34 positive cells 

method^/ fUrt ^ r emb ° dirient < the invention concern* a 
ZIT I Preparati °* of a *™» of circulating cells, 
whxch cells are capable of regenerating hemopoiesis 
" V1V ° com P risi -9 the administration to said donor of 
a composition comprising growth hormone or one of its 
derivatives or any factor inducing gr0 w t h hormone 
release xn an amount sufficient to increase the numbe- 

hema t CirCUl r tin9 CSllS C ^ ble °* -generating 
hematopoiesia in vivo in said donor . 9 

in another embodiment, the invention concerns a 
method for increasing the number of circulating cells 
capable of regenerating hematopoiesis in vivQ 9 ln . 

donor by administration to said donor of a composition 
compr^n, g th hormone Qr _ Qf ^ » 

any factor inducing the growth hormone release 

"enriched" term ni T reaSed " ° r «* th. term 

enriched" generally mean in the context 

HTT " inC — d " - "enriched" paramete' 

(number) h aa . value which ± . ^ ^ . 

of thx. parameter. The standard value of the parameter 
« measured in a body or in- a sample of a body Jl~ h 
has not received any mobilising agent of cells capablt 
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of regenerating hematopoiesis in vivo. The standard 
value of the number of CD34 + cells per microliter o£ 
blood is for example 3.8 (+ or - 3.2) cells per 
microliter of peripheral blood (Anderlini et al., 
1997) . 

The circulating cells capable of regenerating 
hematopoiesis in vivo may be CD34* cells. 

The frequency of CD34" cells in the blood may be 
measured by FACScan measurements (Siena et al . , 1989 & 
1991) . 

The increased number of CD34* cells in the 
peripheral blood of the donor or the level of 
enrichment of CD34* cells in the isolated preparation 
of blood cells may be more than 10 CD34* cells per 
microliter of peripheral blood. 

The increased number of CD34* cells in the 
peripheral blood of the donor or the level of 
enrichment of CD34 T cells in the isolated preparation 
of blood cells may be at least 2x10 s CD34* cells per 
kilogram of recipient body Weight, or at least 4x10 s 
CD34* cells per kilogram of recipient body weight or at 
least 8x10* CD34 + cells per kilogram of recipient body 
weight . 

The increased number of CD34* cells in the 
peripheral blood of the donor or the level of 
enrichment of CD34* ceils in the isolated preparation 
of blood cells may be at least 2xlO e CD34* cells per 
kilogram of donor body weight, at least 4x10* CD34* 
cells per kilogram of donor body weight or at least 
8x10 s CD34* ceils per kilogram of donor body weight. 

There is a correlation between the number of 
CD34* cells required for transplantation and the 
corresponding GM-CFC activity which can be measured 
(Weaver et al . , 1998). Therefore, the increased number 
of circulating cells capable of regenerating 
hematopoiesis ixi vivo or the level of enrichment of 



cells capable of regenerating hematopoiesis in vivo in 
the isolated preparation of blood cells may correspond 
to at least IxlO 5 . GK-CFC per kilogram of dcnor or 
recipient body weight. 

The number of CD34* cells in the blood correlates 
well with CFU-GM (Siena et. al . , 1991). CFU-GM is the 
colony forming unit, granulocyte and macrophage. 
Therefore, the increased number of circulating cells 
capable of regenerating hematopoiesis in vivo or the 
level of enrichment of cells capable of regenerating 
hematopoiesis in vivo in the isolated preparation of 
blood cells may correspond to at least 500 CFU-GM per 
milliliter of peripheral blood. 

With the same reasoning, the increased number of 
circulating cells capable of regenerating hematopoiesis 
in vivo or the level of enrichment of cells capable of 
regenerating hematopoiesis i n vivo in the isolated 
preparation of blood, cells may correspond to an 
increased level of CFU-C, CFU-Meg or BFU-E. CFU-C is 
the colony forming unit , culture ; CPU-Meg is the 
colony forming unit, megakaryocyte and BFU-E is the 
burst forming unit, erythroid. 

The number of c«ll s in the blood correlates 

well with the. white blood cell count. Therefore, the 
increased number of circulating cells capable of 
regenerating hematopoiesis in vivo or the level of. 
enrichment of cells capable of regenerating 
hematopoiesis in vivo in the isolated preparation of 
blood cells may correspond to at least 1000 white blood 
cells per microlicer of peripheral blood. 

The circulating cells capable of regenerating 
hematopoiesis in vivo may be CD3 4VCD33* cells and/or 
CD34VCD38 cells and/or CD347Thy-i cells and/or 
CD347Thy-I/CD33- cells and/or CD33* cells and/or bone- 
marrow stem cells and/or progenitor cells and/or long- 
term culture initiating cells (LTC-IC) and/or cells 
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that fulfill self renewal potential and/or cells that 
fulfill piuripotential characteristics and/or cells 
that initiate long term bone marrow culture and/or 
cells that can generate multiple cell lineages. Cell 
lineages may be fully differentiated blood cells. 

The CD34*/CD38" cells and CD34 + /Thy-I cells and 
CD34VThy-I/CD38' cells are recited for example in 
Andejrlihl et a J (see references) . The CD3 4VCD3 3* cells 
and the CD33* cells are recited for example in Siena 

*1 ; 1991 (see references) . The long-term culture 

initiating cells (LTC-IC) are recited for example in 
Heather et aK see references) . Cells that fulfill self 
renewal potential and/or cells that fulfill 
piuripotential characteristics arid/or cells that 
initiate long term bone marrow culture are recited for 
example in Anderlini et al (see references) . 

In a further embodiment, the invention relates to 
the following uses : 

- Use of growth hormone, one of its derivatives, or 
any factor inducing growth hormone release to 
prepare a medicament for increasing or expanding the 
number of circulating cells capable of regenerating 
hematopoiesis in vivo. 

- Use of growth hormone, one of its derivatives or any 
factor inducing growth hormone release to prepare a 
medicament for peripheral i zing cells capable of 
regenerating hematopoiesis in vivo. 

- Use according to any one of the preceding uses 
wherein the circulating cells capable of 
regenerating hematopoiesia. in vivo are CD34* cells. 

- Use according to the preceding use wherein the 
increased number of CD34* cells is more than 10 CD34^ 
cells per microliter of peripheral blood. 

- Use according to any one of the preceding uses 
wherein the increased number of CD34' cells is at 
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least 2xl0 6 CD34* cells per kilogram of recipient 
body weight, or at least 4x10 s CD34* cells per 
kilogram of recipient body weight or at l«aaL 8xl0 € 
CD34* ceils per kilogram of recipient body weight. 

- Use according to any one of the preceding uses 
wherein the increased number of CD34* cells is at 
least 2x10* CD34* cells per kilogram cf donor body 
weight, at least 4x10 s CD34* cells per kilogram of 
donor body weight or at least 8xl0 £ CD34" cells, per 
kilogram of donor body weight. 

- Use according to any one of the. preceding uses 
wherein the increased number of circulating cells 
capable of regenerating hsmatopoiesis in vivo 
corresponds to at least 1x1 Q 5 GM-CFC per kilogram of 
donor or recipient body weight. 

- Use according to any one of the preceding uses 
wherein the increased number of circulating cells 
capable of regenerating hematopoiesia in vivo 
corresponds to at least 500 CFU-GM per milliliter of 
peripheral blood. 

- Use according to any one of the preceding uses 
wherein the increased nurober c f circulating cells 
capable of regenerating hematopoiesia in . vivo 
corresponds to an increased level of CFU-C, CPU-Meg 
or BFU-E . 

use according to any one of the preceding uses 
wherein the increased number of circulating cells 
capable of regenerating hematopoiesis in vivo 
substantially corresponds to . a white blood cell 
count which is at least 1000 cells per microliter of 
peripheral blood. 

Use according to any one of the preceding uses 
wherein the circulating cells capable of 
regenerating hematopoiesis in vivo are CD34*/CD33* 
cells and/or CD34 */CD38~ cells and/or CD347Thy-I. 
cells and/or CD34 VThy-I/CD38* cells and/or CD33* 
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cellB and/or stem cells and/or progenitor cells 
and/or long-term culture initiating cells (LTC-IC) 
and/or cells that fulfill self renewal potential 
and/or cells that fulfill pluripotential 
characteristics and/or cells that initiate long term 
bone marrow culture . 

Use according to any one of the preceding uses 
wherein the composition comprises further one or 
several compound (s) chosen among the following 
groups of compounds : hematopoietic growth factors, 
cytokines, chemokines, monoclonal antibodies. 
Use according to any one of the preceding uses 
wherein the cytokines group comprises IL-3, G- 

CSF, GM-CSF or SCF ;. the chemokines group compriaes 
MlP-lot or thrombopoietin {TPO) ; the monoclonal 
antibodies group comprises anti-VLA-4 antibodies. 
Use according to any one of the preceding uses 
wherein the composition comprises Growth Hormone and 
G-CSF.. 

Use according to any one of the two preceding uses 
wherein the G-GSF is administered in an amount of 
10 jig per kilogram. 

Use according to any one of the two preceding uses 
wherein the administration is made by intravenous 
route . 

Use according to any one of the preceding uses 
wherein the administration is made by parenteral,, 
subcutaneous , intravenous , intramuscul ar, 

intraperitoneal, transdermal or buccal routes. 
Use according to any one of the preceding uses 
wherein the administration is daily. 

Use according to any one of the preceding uses 
wherein the administration is made over a period cf 
5 days or over a period of 10 days. 
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- Use according to any one of the preceding uses 
wherein growth hormone is recombinant growth 
hormone. 

- Use according to any one of the preceding UBes 
wherein growth hormone is human growth hormone. 

In a second aspect , the invention concerns a 
method of preparation of a population of circulating 
cells capable of regenerating hematopoiesis in vivo 
comprising : 

a) administering to a donor a composition comprising 
growth hormone or one of its derivatives or any 
factor inducing growth hormone release in an amount 
sufficient to reduce the volume of blood required 
to be processed in order to obtain the specified 
target number of circulating cells capable of 
regenerating hematopoiesis in vivo, 

b) proceesing or isolating said reduced volume of 
blood ; and optionally 

c) isolating a population of circulating cells capable 
of regenerating hematopoiesis in vivo from said 
isolated volume. 

Step b) or c) [isolating a population of 
circulating cells capable of regenerating hematopoiesis 
in vivo from said isolated volume) of the methods or 
uses of the invention may correspond to the operation 
of removing peripheral blood from the donor wherein the 
number of cells capable of regenerating hematopoiesis 
in vivo has been increased by administration of growth 
hormone or one of its derivatives or any factor 
inducing growth hormone alone or in combination with 
other factors . 

The operation of removing peripheral blood from 
the donor m ay correspond to leukapheresis . 
Leukapheresis is a procedure, in which, leukocytes are 
removed from the withdrawn blood and the remainder of 
the blood is retransfused into the donor.. 
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Cells capable of regenerating hematopoiesis in 
vivo present in the isolated population of blood cells 
can be further purified in order to increase the 
concentration of said cells. Said purification may be 
done by positive selection of CD34 positive cells. 

In another embodiment, the invention concerns a 
method of preparation of a donor of circulating cells, 
which cells are capable of regenerating hematopoiesis 
in vivo comprising the administration to said donor of 
a composition comprising growth hormone or one of its 
derivatives or any factor inducing growth hormone 
release in an amount sufficient to reduce the volume of 
blood required to be processed in order to obtain the 
specified target number of circulating cells capable of 
regenerating hematopoiesis in vivo and/or to reduce the 
number of leukapheresis required to collect sufficient 
amount of circulating cells capable of regenerating 
hematopoiesis in vivo to be tranplanted. 

The volume of blood required to be processed may 
be the volume of blood required to be processed during 
the apheresis or leukapheresis procedure. 

In a further embodiment, the invention concerns a 
method for reducing the volume of blood required to be 
processed in order to obtain the specified target 
number of circulating cells capable of regenerating 
hematopoiesis in vivo in a donor and/or for reducing 
the number of leukapheresis required to collect 
sufficient amount of circulating cells capable of 
regenerating hematopoiesis in vivo to be tranplanted by 
administration of a composition comprising the growth 
hormone or one of its derivatives or any factor 
inducing the growth hormone release to said donor 

The term "reduced" generally means in view of the 
invention that the "reduced- . parameter (volume) has a 
value which is inferior to the standard value of this 
parameter . 
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The specified target number of circulating cells 
capable of regenerating hematopoiesis in vivo is at 
least 2x1 o 4 i/rc-lC per kg of donor or recipient body, 
around or moire than 2x10" CD34" cells per kilogram of 
donor or recipient body weight, around or more than 
4xl0 6 CD34* cells per kilogram of donor or recipient 
body weight or. around or more than 8xl0 € CD34* cells per 
kilogram of donor or recipient body weight. 

The required volume of blood may be comprised in 
a. range of about 30 to about 900 milliliters. 

In another embodiment, the invention relates to 
the following uses : 

- Use of growth hormone, one of its derivatives or any 
factor inducing growth hormone release to prepare a 
medicament for reducing the volume of blood required 
to be processed in order to obtain the specified 
target number of circulating cells capable of 
regenerating hematopoiesis in vivo. 

- Use according to the preceding use wherein, the 
specified target number of circulating cells capable 
of regenerating hematopoiesis in vivo is around or 
more than 2xl0 4 LTC-IC per kg of donor or recipient 
body, around or more than 2x10* CD34 + cells per 
kilogram of donor or recipient body weight, around 
or more than 4xl0 e CD34 + cells per kilogram of donor 
or recipient body weight or around or more than 8xl0 6 
CD34 + cells per kilogram of donor or recipient body 
weight. 

- Use according to any. one of the two preceding uses 
wherein the required volume of blood is comprised in 
a range of about 30 to. about. 900 milliliters. 

- Use according to any one of the preceding uses 
wherein the composition comprises further one or 
several compound chosen among the following groups 
of compounds : hematopoietic growth factors, 
cytokines, chemokinee, monoclonal antibodies. 
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- Use according to any one of the preceding uses 
wherein the cytokines group comprises IL-1, IL-3, G~ 
CSF, GM-CSF or SCF ; the chemokines group comprises 
MlP-lot or thrombopoietin (TPO) ; the monoclonal 



- Use according to any one of the preceding uses 
wherein the composition comprises human Growth 
Hormone and G-CSF. 

- Use according to any one of the two preceding uses 
wherein the G-CSF is administrated in an amount of 
lOjag per kilogram. 

- Use . according to any one of the two preceding uses 
wherein the administration is made by intravenous 
route . 

- Use according to any one of the preceding uses 
wherein the administration is made by parenteral/ 
subcutaneous/ intravenous, intramuscular, 
intraperitoneal, transdermal or buccal routes. 

- Use according to any one of the preceding uses 
wherein the administration is daily. 

- Use according to any one of the preceding uses 
wherein the administration is made over a period of 
5 days or over a period of 10 days. 

- Use according to any one of the preceding uses 
wherein the growth hormone is recombinant growth 
hormone . 

- Use according to any one of the preceding uses 
wherein the growth hormone is human growth hormone. 

In this application ; 

- The term "circulating" may be replaced by the term 
"blood 11 or "peripheral blood" . 

- The term "preparation" in the expression "method of 
preparation" may be replaced by "pre- treament " or by 
"preparation for blood extraction or ieukapheresis rt , 

- A "donor" as recited in the methods or uses of the 
invention may be a human or an animal , a healthy or 
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a sick individual (patient) . Said animal is 
preferably a mammal and may be chosen from domestic 
animals such as dogs, cats etc. or animals such as 
horses, cattle, sheep. 

- The term « hematopoiesis » can mean the formation of 
the blood cells. 

- The term "Growth hormone" encompasses human growth 
hormone (hGH) and all the homologous proteins of 
human growth hormone of different species and- all 
the homologs of human growth hormone in species 
other than human. Species other than human may be 
any sort of domestic animal or horse for example. 

In a preferred embodiment, growth hormone is 
human growth hormone. Human growth hormone (hGH) , also 
known as somatotropin is a protein hormone produced and 
secreted by the somatotropic cells of the anterior 
pituitary. hGH plays a key role in somatic growth 
through its effects on the metabolism of proteins, 
carbohydrates and lipids. 

Human growth hormone is a single polypeptide 
chain of 101 amino acide having two disulfide bonds, 
one between Cys-53 and Cys-lS5, forming a large loop in 
the molecule, and the other between Cys-182 and Cys- 
189, forming a small" loop near the C- terminus. 

The term <* derivative » in the expression 
« derivatives of growth hormone » signifies in the 
context of the invention, molecules which differ 
structurally from GH but which conserve the function of 
GH with respect to its direct or indirect effect on the 
metabolism of proteins, carbohydrates and lipids and/or 
its mobilisation effect and/or recovery effect (i,e. 
« mobilization or peripheral i sat ion of circulatincr 
cells capable of regenerating hematopoiesis in vivo, 
increase of the number of circulating ceils capable of 
regenerating hematopoiesis in vivo, reduction of the 
number of leukapheresis required to collect sufficient 
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amount of circulating celle for transplantation, 
reduction of the volume of blood required to be 
processed in order to obtain the specified target 
number of circulating cells capable of regenerating 
hematopoiesis in vivo *) 



Derivatives of human growth hormone (hGH) 
included in the invention include naturally- occurring 
derivatives, variants and metabolic products, 



degradation products primarily of biosynthetic hGH and 
engineered derivatives of hGH produced by genetic ™ 
methods . Any derivative of hGH can be used for the 
purpose of the present invention as long as it retains 
the biological activity of hGH in view of the 
invention. 

Examples of derivatives are splice variants/ 
oligomers, aggregates, proteolytic cleavage products, 
variants having substitutions , insertions or deletions 
of one or more amino acids etc. 

Methionyl hGH is an example of derivative of hGH 
which is produced through recombinant DNA technology. 
This compound is actually a derivative of hGH having 
one. additional methionine residue at its N- terminus 
(Goeddel et al * , 1979)- 4 

Another example of derivative of hGH is <a 
naturally occurring variant of hGH called 2 0-K-hGH * 
which has been reported to occur in the pituitary as 
well as in the bloodstream (Lewis et al , 1978 ; Lewis 
et al, 1980) . This compound, which lacks the 15 amino 
acid residues from Glu-32 to Gln-46, arises from an 
alternative splicing of the messenger ribonucleic acid 
(DeNoto et al . , 1981). 

Another example of derivative of hGH is 
acetylated at the N- terminus (Lewis et al 1979). 

Human growth hormone may further be in a 
monomer ic , dimeric and higher molecular weight 
oligomeric form or in a mixture of said forms. 



;;E^98.1 2483417; 



19 

Human growth hormone may be in aggregated forme 
found both in the pituitary and in the circulation 
(Stolar et al,, 1984 ; Stolar and Baumann, 1986), 

The dinar! c form of hGK may be of distinct 
types : 

- a disulfide dimer connected through inter-chain 
disulfide bonds (Lewis et al . , 1977), 

- a covalent or irreversible dimer that is detected on 
sodium dodecylsulf ate-polyacrylamide gels and that 
is not a disulfide dimer (Bewley and Li, 1975) , and 

- a non-covalent dimer which is easily dissociated 
into monomeric hGH by treatment with agents that 
disr-upt hydrophobic interactions in proteins (Becker 
et al . , 1987) , 

- a dimeric complex with Zn 3 * (Cunningham et al., 
1991) . 

Scatchard analysis has revealed that two Zn ir ions 
associate per hGH dimer in a cooperative fashion, and 
this Zn a+ -hGH dimeric complex was found to be more 
stable to denaturation than monomeric hGH (Cunningham 
et al . , 1991) ... 

A number of derivatives of hGH arise from 
proteolytic modifications of the molecule . The primary 
pathway for the metabolism of hGH involves proteolysis. 
The region of hGH around residues 130-150 is extremely 
susceptible to proteolysis, and several derivatives of 
hGH having nicks or deletions in this region have been 
described (Thorlacius-Ussing, 1987) . This region is in 
the large loop of hGH, and cleavage of a peptide bond 
there results in the generation of two chains that are 
connected through the disulfide bond at Cys-55 and Cys- 
165. Many of these two-chain forms are reported to have 
increased biological activity (Singh et al . , 1974). 

Many derivatives of human grov/th hormone have 
been generated artificially through the use of enzymes. 
The enzymes trypsin and subtilisin, as well as others, 
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have been used to modify hGH at various points 
throughout the molecule (Lewis et al . , 1977). One such 
derivative, called two- chain anabolic protein (2-CAP) , 
was formed through the controlled proteolysis of hGH 
using trypsin. 

Another example of derivative of hGH is 
deamidated hGH ♦ Asparagine and glut amine residues in 
proteins are susceptible to dearnidation reactions under 
appropriate conditions. An example of deamidated hGH is 
pituitary hGH which has been shown to undergo this type 
of reaction, resulting in conversion of Asn-152 to 
aspartic acid and also, to a leaser extent, conversion 
of Gln-137 to glutamic acid {Lewis et al. , 1981). 
Another example of deamidated hGH is Biosynthetic hGH 
which is known to degrade under certain storage 
conditions , resulting in dearnidation at a different 
asparagine (Asn-14 9) . This is the primary site of 
dearnidation, but dearnidation at ABn-152 is also seen 
(Becker et .al., 1988). Dearnidation at Gln-137 has not 
been reported in biosynthetic hGH r 

Another example of derivative of hGH is sulfoxide 
hGH. Methionine residues in proteins are susceptible to 
oxidation, primarily to the sulfoxide. Both pituitary- 
derived and biosynthetic hGH undergo sulfoxidations at 
Met-14 and Met-125 (Becker et al., 1988). Oxidation at 
Met-170 has also been reported in pituitary but not 
biosynthetic hGH. 

Another example of derivative of hGH is truncated 
forms of hGH which have been produced, either through 
the actions of enzymes or by genetic methods* 2-CAP, 
generated by the controlled actions of trypsin, has the 
first eight residues at the N- terminus of hGH removed. 
Other truncated versions of hGH have been produced by 
modifying the gene prior to expression in a suitable 
host. The first 13 residues have been removed to yield 
a derivative having distinctive biological properties 
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in which the polypeptide chain is not cleaved (Gertler 
et al . , 1936) - 

. hGH and its derivatives may be produced by 
recombinant DMA technology which permits production of 
an unlimited supply of hGH in a number of different 
systems. Purification of hGH or its derivatives from 
the culture medium is facilitated by low amounts of 
contaminating proteins present. In fact, it has been 
shown that hGH can be purified on a laboratory scale by 
a single purification step on a reversed-phaae hplc 
column .. 

Recombinant hGH is generally marketed as vials 
containing hGH plus additional excipientB, e.g., 
glycine and mannitol, in a lyophilized form. A 
companion diluent vial is provided r allowing the 
patient to reconstitute the product to the desired 
concentration prior to administration of the dose. 

In general, no significant differences have been 
observed in the pharmacokinetics or biological 
activities of recombinant natural sequence hGH, 
recombinant N-methionyl -hGH, or pi tuitary- derived 
material in humans (Moore et al - , 1988 ; Jorgensen et 
al. / 1988). 

The human growth hormone as used in the present 
invention can include functional derivatives as noted 
above, as well as other types of derivatives, 
fragments, variants, analogs, or chemical derivatives. 
K functional derivative retains at least a portion of 
the amino acid sequence of hGH which permits its 
utility in accordance with the present invention, 
namely mobilization of circulating cells capable of 
regenerating hematopoiesis in vivo for example. 
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In the meaning of the invention, a « derivative » 
may be : 

A 11 fragment" of the human growth hormone 
according to the present invention refers to any subset 
of the molecule; that is, a shorter peptide, 

A "variant" of the human growth hormone according 
to the present invention refers to a molecule which is 
substantially similar to either the entire peptide or a 
fragment thereof. Variant peptides may be conveniently 
prepared by direct chemical synthesis of the variant 
peptide, using methods well known in the art. 

Alternatively, amino acid variants of hGH can be 
prepared by mutations in the cDNA encoding the 
synthetized hGH derivatives- Such variants comprise 
deletions, insertions or substitution of residues 
within the amino acid sequence. Any combination of 
deletions, insertions, and eubtitutions may also be 
made, provided that the final construct possesses the 
desired activity. 

At the genetic level, these variants ordinarily 
are prepared by site -direct ed mutageneis (as 
exemplified by {Adelman et al . , 1983) ) of nucleotides 
in the DNA encoding the peptide molecule, thereby 
producing DNA encoding the variant, and thereafter 
expressing the DNA in recombinant cell culture- The 
variants typically exhibit the same biological activity 
as the non-variant peptide. 

An "analog" of human growth hormone according to 
the present invention refers to a non --natural molecule 
which is substantiom.y similar t-.o cithr.r thd entire 
molecule or to an active fragment thereof. 

A "chemical derivative" of human growth hormone 
according to the present invention contains additional 
chemical moieties not normally part of the human growth 
hormone derivative amino acid sequence. Covalent 
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modifications of the amino acid sequence are included 
within the scope of this invention,. Such modifications 
may be introduced into the human growth hormone by 
reacting targeted amino acid residues of the peptide 
with an organic derivatizing agent that is capable of 
reacting with selected side chains or terminal 
residues. 

The types of substitutions which may be made in 
the human growth hormone according to the present 
invention may be based on analysis of the frequencies 
of amino acid changes between a homologous protein of 
different species. Based upon such analysis, 
conservative substitutions may be defined herein as 
exchanges within one of the following five groups : 

I ; Small, aliphatic, nonpolar or slightly polar 

residues : Ala, Ser, Thr, Pro, Gly 

II : Polar, negatively-charged residues and their 

amides Asp, Asn, Glu, Gin 

III : Polar, positively-charged residues : His, Arg, 

Lys 

IV : Large, aliphatic non-polar residues : Met, Leu, 

lie, Val, Cys 

V 2 Large aromatic residues : Phe, Try, Trp 

Within the foregoing groups, the following 
substitutions are considered to be "highly 
conservative" : 

- Asp/Glu 

- His /Arg /Lys 

- Phe/Tyr/Trp 

- Met /Leu/ lie/ Val 

Semi -conservative substitutions are defined to be 
exchanges between two of groups (I)-(IV) above which 
are limited to supergroup (A), comprising (I). (1I> , 
and (III) above, or to supergroup (B) , comprising (IV) 
and (V) above. Substitutions are not limited to the 
genetically encoded or even the naturally- occurring 
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amino acids. When the epitope is prepared by peptide 
synthesis , the desired amino acid may be used directly. 
Alternatively, a genetically encoded amino acid may be 
modified by reacting it with an organic derivatizing 
agent that is capable of reacting with selected side 
chains or terminal residues. 

Cysteinyl residues most commonly are reacted with 
alpha- halcacetates (and corresponding amines) , such as 
chloroacetic acid or chloroacetamide , to give 
carboxylmethyl or carboxyamidomethyl derivatives- 
Cysteinyl residues also are derivatized by reaction 
with hromotrif luoroacetone, alpha-bromo-beta- (5- 

imidazoyl) propionic acid, chloroacetyl phosphate, N- 
alkylmaleimides, 3-nitro-2-pyridyl disulfide, methyl-2- 
pyridyl disulfide, p-chloromercuribenzoate, 2- 
chloromercuri -4 -nitrophenol , or chloro- 7 - ni trobenzo-2 - 
oxa-l, 3 -diazole . 

Eistidyl residues are derivatized by reaction 
with diethylprocarbonate at pH 5.5-7.0 because this 
agent is relatively specific for the histidyl side 
chain. Parabromophenacyl bromide is also useful ; the 
reaction is preferably performed in o.l M sodium 
cacodylate at pH 6,0. 

Lysinyl and amino terminal residues are reacted 
with succinic cr other carboxylic acid anhydrides. 
Derivati2ation with these agents has the effect of 
reversing the charge of the lysinyl residues. Other 
suitable reagents for derivatizing alpha -amino acid- 
containing residues include imidoesters 3uch as methyl 
picolinimidate ; pyridoxal phosphate ; pyridoxal ; 
chloroborohydride; trinitrobensenesulf dnic acid ; 0- 
methyliosurea ; 2, 4-pentanedione ; and transaminase - 
catalyzed reaction with glyoxylate. 

Arginyl residues are modified by reaction with 
one or several conventional reagents, among them 
phenylglyoxal ; 2,3- butanedione ; and ninhydrin. 



25 



Telll t ° £ ar9inlne ^r SB that the 

12 perfor ™ ed in alkaline condition because of 

high pKa of the guan . d . ne functional 

■r,"™"' these «-9.nt.. may react with the 

of lysine, as well as the arginine epsilon-amino g . OU p 

se haa b PeCi " C ■ 0dlfl0 " l0 » ° f residues per 

interest • " — naiveiy, with partiou L r 

ln lntloduoi »9 »Pe«ral labels into tvrosyl 
residues by paction with «-tlc con^JL 
or te t cromethane Most co „ only; N . acetyUmidazole 

and tetramtromethane are used to torn, o-acetyl tyroayl 
species and e-nitro derivatives, re SDe ccively 
Carboxyl side groups (aspartyl or gi 

2 ; 1 - Cycloh ^-3-I2-morp h oliny 1 - (4 . 
lmlth\ ' ° r l-«Vl-3-U-«oniI-«,«. 

^uta^ residues by ^ "th^nTtT ~ 
freo, S '" t T n> ' 1 residues arc 

aLa^tvl dea ;" ated " ™P-«ng S l utarayl J 
aspartyl residues. Alternatively, these residues are 
deamidated under mildly acidic conditio „ s U * S f £ 

of these residues f,n a within ► 

invention. S<= ° pe ot th " 

with rl^t""* PreSent inVenti °" "»r be carried out 
with reeomb^t human 3ro „ t h hormone derivatives mad- 
by recombinant DNA technology, £or inacance ^ 
procaryotic or eucaiyotic cells, these derivatives c£ 
also be made by conventional protein s™.- h 
which a,. w=i i ,. Protein synthesis methods 

wmch are well known to. those skilled in the art 

mo,„, T°" th h0r, " 0ne ^ ^ * « Peptide! a DNA 

■nolecule, a ^ molecule. DNft molecule and mle <Z e 
nay encode hGH and an its d«riv-H • ""Oiecule 
recited above. derivatives mciudinc, those 



26 



Growth hormone may preferably be recombinant 
growth hormone. 

Determination of amounts of growth hormone, of 
one of its derivatives or of any factor inducing growth 
hormone release one of its derivatives or of any factor 
inducing growth hormone release to be administered is 
within the skill of the art. 

Typical dosage of growth hormone, of one of its 
derivatives or of any factor inducing growth hormone 
release v/ill start at about 1 microgram per kilogram of 
the patient weight per day and dose will be escalated 
until the desired effect (mobilization or 
peripheralisation of circulating cells capable of 
regenerating hematopoiesis in vivo, increase of the 
number of circulating cells capable of regenerating 
hematopoiesis in vivo, reduction of the number of 
leukapheresis required to collect sufficient amount of 
circulating cells for transplantation, reduction of the 
volume of blood required to be processed in order to 
obtain the specified target number of circulating cells 
capable of regenerating hematopoiesis in vivo) is 
reached. 

The dosage of growth hormone, of one of its 
derivatives or of any factor Inducing growth hormone 
release administered depends upon the age, sex, health 
and weight of the donor, type of previous or concurrent 
treatment, if any, frequency of the treatment and the 
nature of the effect desired. 

The total dose required tor each treatment may be 
administered in multiple or single dose. 

Growth hormone may be administered alone or in 
conjunction with other factors. 

Growth hormone or Its derivatives cr any factor 
inducing growth hormone release may advantageously be 
present in a composition which comprises further one or 
several compound (s) chosen among the compounds 
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belonging to the following groups : hematopoietic 
growth factors, cytokines, chemokines, monoclonal 
antibodieB. 

The cytokine group can comprise IL-l,IL-3, G- C SF 
GM-CSF or SCF. The chemokine group can comprise MlP-id 
or thrombopoietin (TPO) . The monoclonal antibody group 
can comprise anti-VLA-4 antibodies. 

Growth hormone or its derivatives or any factor 
inducing growth hormone release may advantageously be 
present m * composition which comprises granulocyte 
colony stimulating factor (G-CSF) . 

The G-CSP. may be administered in an amount of 
lO^g per kilogram of body weight. 

The pharmaceutical compositions or compositions 
which are used in the methods and uses of the invention 
can comprise growth hormone or one of its derivatives 
or any factor inducing growth hormone release in a 
pharmaceutical acceptable form optionally combined with 
an acceptable carrier. 

These compositions can be administered by any 
means that achieve their intended purposes. 

The composition comprising growth hormone or its 
derivatives or any factor inducing growfch 

release may be administered alone or in conjunction 
with other therapeutics directed to a disease or 
directed to other symptoms thereof. 

The composition comprising growth hormone or on- 
of its derivatives or any factor inducing growth 
hormone release may be administered by the intravenous . 
route ♦ 

After intravenous administration, the elimination 
of hGH is described by first-order kinetics with a 
-rum half-life of i 2 - 30 miRutes i„ both animals and 
humans (Moore et al . , 1988; Hendricks et al i 985) 
Trao.tionally, intramuscular injection has been the 
method of choice as the preferred route of delivery m 
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humans, absorption of exogenous h<3H appears to be more 
rapid from the intramuscular site, with a time to 
maximum concentration of two to three hours, compared 
to four to six hours after subcutaneous administration. 
The disappearance phase from serum has been reported to 
range from 12-2 0 hours for intramuscular 
administration, and 20-24 hours after subcutaneous 
administration (Albertsson-Wikland et al . , 1986; 
Jorgensen et al.. 1987). 

The composition comprising growth hormone or one 
of its derivatives or any factor inducing growth 
hormone release may be administered by parenteral routes 
such as subcutaneous, intravenous, intramuscular, 
intraperitoneal, or transdermal route or by mucosal 
routes such as buccal or oral route. 

The composition comprising growth hormone or one 
of its derivatives or any factor inducing growth 
hormone release may be administered daily. 

The composition comprising growth hormone or one 
of its derivatives or any factor inducing growth 
hormone release may be a daily administration that can 
start up to 20 days pre-leukapheresis . 

The composition comprising growth hormone or one 
of its derivatives or any factor inducing growth 
hormone release may be administered over a period of 5 
days or over a period of 10 days. 

Methods and uses of the invention may be combined 
with a prior treatment called « chemopriming ». The 
« chemopriming » regimens which may be used are : 

- high-dose cyclophosphamide (4 g/m s ) for patients with 
breast cancer or multiple myeloma, 

- ifosfamide, etoposide for patients with non- 
Hodgkin's lymphoma or Hodgkin's disease, 

- cyclophosphamide, etoposide, cisplatin (CVP) for 
patients with solid tumors (e.g., breast cancer). 
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To enhance the induction of a cells capable of 
regenerating hematopoiesis in vivo rebound, methods and 
uses of the .invention are started shortly after 
completion of chemopriming treatment and continued 
until completion of apheresis (5 to 12 A*g/kg/d) . 

It is also noteworthy that in patients whose 
marrow stem cell pool is significantly diminished by 
prior chemotherapy, an additional chemopriming regimen 
might impair rather than induce cells capable of 
regenerating hematopoiesis in vivo peripheraiization. 
Stem cells toxic chemotherapeutic agents such as 
busulfan, doxorubucin, melphalan, thiotepa and possibly 
fludarabine (and. others) should not be part of a 
chemopriming regimen. On the other hand, 
cyclophosphamide is considered the ideal chemopriming 
drug with the least cells capable of regenerating 
hematopoiesis in vivo toxicity, although cardioroxicity 
(dose > 4g/m') and hemorrhagic cystitis are the well- 
known dose-limiting extramedullary side effects 
(Shepperd et al . , 1990). 

The population of blood ceils enriched with cells 
capable of regenerating hematopoiesis in vivo obtained 
from the peripheral blood by the methods and uses of 
the invention can be re-infused, grafted or 
transplanted into the same individual which is in this 
case the donor (autologous transplantation) or into 
different individuals (nonautologous transplantation) . 

Said operation of re-infusion, engraftment or 
transplantation belongs to the so-called Hematopoietic 
Stem Cells Transplantation (HSCT) procedures. HSCT is a 
clinical procedure in which cells capable of 
regenerating hematopoiesis in vivo, obtained from bone 
marrow or peripheral blood, are transplanted to a 
patient 

An autologous transplantation is a 
transplantation in which donor and recipient are the 
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same individual whereas a nonautologous transplantation 
is a transplantation in which donor and recipient are 
different individuals. The method of the invention 
encompasses both autologous and non-autologous 
transplantation. 

In a second part, the invention provides new uaea 
for enhancing hematopoietic recor.stitution. The 
invention relates to an agent capable of promoting, 
enhancing or accelerating the hematopoietic 
regeneration, recovery or reconstitution . The invention 
provides new uses for enhancing hematopoietic 
reconstitution. 

Thus, the invention relates to the use of human 
growth hormone or one of its derivatives or any factor 
inducing human growth hormone release to prepare a 
medicament for enhancing hematopoietic reconstitution, 
in a human being. 

Throughout the application, the term 
« enhancing » and all terms having the same root may be 
replaced by the term « promoting » or by the term 
« accelerating », 

Throughout the application, the term 

« re cons Li tut ion » and all terms having the same root 
may be replaced by the term « recovery » or by the term 
« regeneration *. 

In another embodiment, the invention relates to 
the use of human growth hormone or one of its 
derivatives or any factor inducing human growth hormone 
release to prepare a medicament for enhancing 
hematopoietic reconstitution following bone marrow 
transplantation in a human being. 

In another embodiment, the invention relates to 
the use of human growth hormone or one of its 
derivatives or any factor inducing human growth hormone 
release to prepare a medicament for enhancing 
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of 



engraftment of bone marrow or cells caoable 
regenerating hematopoiesie in vivo in a human be<ng 

Another embodiment of the invention is the use of 
yxowth hormone or one of its derivatives or any factor 
inducing growth hormone release to prepare a medicament 
for enhancing hematopoietic ^constitution after 
transplantation of cells capable of regenerating 
nematopoiesis in vivo. 

in a further embodiment, the invention relates to 
the use of growth hormone or one of its derivativea or 
any factor inducing growth hormone release to prepare a 
medicament for enhancing engraftment of cells capable 
cf regenerating hematopoiesie in vivo. 

Growth hormone may advantageously be human growth 

hormone . 

Growth hormone and its derivatives may correspond 
to growth hormone and its derivativea which are recited 
above ui this application in connection with the first 
part of the invention. 

The hematopoietic ^constitution or the enhanced 
engraftment may be detected by an increase of the 
peripheral white Blood Cell (WBC ) count and/or 
granulocytes count and/or lymphocytes count and/or 
platelet count and/or erythrocyte count. 

An increase of the peripheral White Blood Cell 
,WBC) count and/or granulocytes count and/or 
lymphocytes count and/or platelet count and/or 
erythrocyte count may be detected by comparison with 
the rate of increase of said counts in an individual 
who has received the same transplantation regimen but 
who has not received any hematopoietic restitution 
treatment. 

en=rafl he ^"^'^ "constitution or the enhanced 
engrafts ray be detecced hy reducti£m q£ ^ ^ 

of time necessary to recover a norma! or standard 
perxphersi Hhit. Blood Cei! (WBC, count and/or 
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granulocytes count and/or neutrophil count and/or 
lymphocytes count and/or platelet count and/or 
erythrocyte count. 

A normal or standard peripheral White Blood Cell 
(WBC) count and/or granulocytes count and/or neutrophil 
count and/or lymphocytes count and/or platelet count 
and/or erythrocyte count is the one which is measured 
in a healthy individual or in an individual which has 
not received any myeloablative or myeloauppressive 
therapy or any transplantation. 

A normal neutrophil count may be at least 0.5xl0 9 
neutrophil cells per liter of peripheral blood. 

A normal platelet count may be at least 20xl0 9 
per liter of peripheral blood. 

The hematopoietic reconstitution or enhancing 
engrafment may be detected by a reduction of the extent 
and/or duration of neutropenia and/or thrombocytopenia 
and/or anemia and/or hemorrhages and/or duration of 
prophylaxis . 

The hematopoietic reconstitution or the enhancing 
engrafment may be detected by a reduction of the 
duration and/or severity of fever and/or infections. 

A reduction of the extent and/or duration of 
neutropenia and/or thrombocytopenia and/or anemia 
and/or hemorrhages and/or duration of prophylaxis or a 
reduction of the duration and/or severity of fever 
and/or infections may be compared with, said extent 
and/or duration and/ or severity measured in an 
individual who has received the same transplantation 
regimen but who has not received any hematopoietic 
reconstitution treatment. 

The hematopoietic reconstitution or the enhancing 
engrafment may be detected by a recovery of 
granulocytes which is at least 1000 per microliter of 
peripheral blood. 
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The hematopoietic reconstitution or the enhancing 
engrafment nay be detected by a recovery of platelet 
count which is at least 50,000 per microliter of 
peripheral blood. 

In another embodiment, the invention relates to 
the use of growth hormone or one of its derivatives or 
any factor inducing growth hormone release to prepare a 
medicament for treating a neoplastic disease, an 
hematological disorder, malignancies, Severe Combined 
Immune Deficiencies (SCIDa) , congenitaliy or 
genetically determined hematopoietic abnormalities, 
anemia, aplastic anemia, leukemia and/or osteopetrosis' 
A neoplastic disease may be breast cancer. 

In another embodiment, the invention relates to 
the use of growth hormone or one of its derivatives or 
any factor inducing growth hormone release to prepare a 
medicament for reducing the bone marrow aplasia period 
which follows transplantation, for preventing or 
treating opportunistic infections after transplantation 
or for limiting the risk o£ tumor recurrence after 
transplantation. 

In a further embodiment, the invention relates to 
the use of growth hormone or one of its derivatives or 
any factor inducing growth hormone release to prepare a 
medicament for preventing cr treating secondary effects 
of myelosuppressive therapy and/or radiotherapy and/or 
chemotherapy. 

In a further embodiment, the invention relates to 
the use of growth hormone or one of its derivatives or 
any factor inducing growth hormone release to pr-pare a 
medicament for preventing or treating neutropenia 
and/or thrombocytopenia. 

in a further embodiment, the invention relates to 
the use of growth hormone or one of its derivatives or 
any factor inducing growth hormone release tc prepare a 
medicament for preventing or treating anemia following 
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radiotherapy and/or chemotherapy and /or hematopoietic 
stem cells transplantation aind/or transplantation of 
cells capable of regenerating hematopoiesis and/or Bone 
marrow transplantation. 

In a further embodiment,, the invention relates to 
the -use of growth, hormone or one of its derivatives or 
any factor inducing growth hormone release to prepare a 
medicament for preventing or treating neutropenia, 
following radiotherapy and/or chemotherapy and /or 
hematopoietic stem cells transplantation and/ or 
transplantation of cells capable of regenerating 
hematopoiesis and/or Bone marrow transplantation. 

In a further embodiment, the invention relates to 
the use of growth hormone or one of its derivatives or 
any factor inducing growth hormone release to prepare a 
medicament for preventing or treating thrombocytopenia, 
following radiotherapy and/or chemotherapy and /or 
hematopoietic stem cells transplantation and/or 
transplantation of cells capable of regenerating 
hematopoiesis and/or Bone marrow transplantation. 

The cells capable of regenerating hematopoiesis 
in vivo may belong, to one or several of the following 
groups of cells : CD34" cells, CD34 + CD33' cells, 
CD34*CD3 8- cells, CD34 + Thy-I cells, CD3 4Thy- ICD3S 
cells, CD33* ceils, stem cells, progenitor cells, long- 
term culture initiating cells (LTC-IC), cells that 
fulfill self renewal potential, cells that fulfill 
pluripotential characteristics, cells that initiate 
long term bone marrow culture* 

Determination of amounts of growth hormone, of 
one of its derivatives or of any factor inducing growth 
hormone release one of its derivatives or of any factor 
inducing growth hormone release to be administered is 
within the skill of the art. 

Typical dosage of growth hormone, of one of its 
derivatives or of any factor inducing growth hormone 
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release will start at about 1 micrograms per kilogram 
of the patient weight .per day and dose will be 
escalated until the desired effect (mobilization or 
peripheralisation of circulating cells capable of 
regenerating hernatopoiesis in vivo, increase in said 
donor of the number of circulating cells capable of 
regenerating hernatopoiesis in vivo, reduction of the 
number of leukapheresis required to collect, sufficient 
amount of circulating cells for transplantation, 
reduction of the volume of blood required to be 
processed in order to obtain the specified target 
number of circulating cells capable of regenerating 
hernatopoiesis in vivo) is reached. 

The dosage of growth hormone, of one of its 
derivatives or of any factor inducing growth hormone 
release administered depends upon the age f sex, health 
and weight of the donor, type of previous or concurrent 
treatment, if any, frequency of the treatment and the 
nature of the effect desired. 

The total dose required for each treatment may be 
administered in multiple or single dose. 

The medicament may comprise further one or 
several compound (s) chosen among the following groups 
of compounds ; hematopoietic growth factors, cytokines, 
chemokines, monoclonal antibodies. 

The cytokines group comprise© IL-l,IL-3, IL-6, 
IL-ll, Insulin-like growth factor 1 (IGF-1 ) / G-CSF, GM- 
CSP or SCF. The chemokines group comprises Mip-ia and 
thrombopoietin (TPO) . The monoclonal antibodies group 
comprises anti-VLA-4 antibodies. 

The medicament may comprise Growth Hormcne and G- 

CSF. 

G-CSF may be administered in an amount of 10j*g 
per kilogram of body weight. 

The administration of the medicament may be made 
by intravenous route. 
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The administration of the medicament may be made 
by parenteral routes such as the subcutaneous, 
intravenous, intramuscular, intraperitoneal , 

transdermal . route or by mucosal routes such as the 
buccal or oral route. 

The administration of the medicament may be made 

daily. 

The administration of the medicament may be made 
over a period of 3 days along. 

The administration of the medicament may be made 
from day 1 to day 3 after transplantation. 

The term « transplantation » encompasses bone 
marrow transplantation or hematopoietic stem cells 
t ranspl ant at ion . . 

Growth hormone used in the medicament may 
advantageously be recombinant growth hormone ♦ 

Growth hormone used in the medicament may 
advantageously be human growth hormone. 

In a third part, the invention provides a 
combination of the methods and uses of the first part 
of the invention (mobilisation) with the methods and 
uses of the second part of the invention (recovery) , 

Said combination methods and uses are 
mobilisation and recovery methods which may be applied 
in cases autologous transplantation of hematopoietic 
stem cells wherein the donor and the recipient is the 
same person or individual. Thus, growth hormone or one 
of its derivatives or any factor inducing growth 
hormone release can be used as a mobilising agent in a 
first mobilisation step which is a pre-treatment in 
view of blood cells extraction and as an hematopoietic 
recovery agent in a second step following 
transplantation. 

Said combination methods and uses are very 
useful. In fact, transplantation of ceils mobilized by 
growth hormone or one of its derivatives or any factor 
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inducing growth hormone release to a patient results in 
faster haematological recovery than transplantation 
without a prior mobilization treatment of said patient. 

All methods and usee of the invention can be 
applied in at least three clinically important fields, 
namely autologous bone marrow transplantation, 
allogeneic bone marrow transplantation, and 
therapy ♦ 



Examples 



gene 



Abbreviation* anrf no teg 



BFU-E 
CFU-C 
CFU-GM 

CFU-Meg 

G-CSF 

IGF-I 

LTC-IC 

HGH 

RhG-CSF 
RfaGH 



burst forming unit, erythroid 

colony forming unit, culture 

colony forming unit, granulocyte and 

macrophage 

colony forming unit, megakaryocyte 
granulocyte colony stimulating factor 
insulin growth factor I 
long term culture initiating cell 
human growth hormone 

recombinant human granulocyte colony 

stimulating factor 

recombinant human growth hormone 
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Example 1 • Mobilization activity of bGH studied in a 
murine preclinical model 

BALB/c mice are given 10/aL intraperitoneal 
injections of rhGH every day for total of 10 days. The 
total CFU-C or BFU-E activity circulating in the 
peripheral blood on day 5 and day 10, respectively, is 
determined according to standard in vitro culture 
techniques, and compared with : 

(i) steady-state pretreatment levels , 

(ii) absolute CFU-C and BFU-E counts on day 3 and day 
5, respectively following treatment with rhG-CSF 
given intraperitoneally at 10/iL every day for 5 
consecutive days. 

Example 2 : Selection criteria for the mobilization 
and recovery clinical studies 

A) Inclusion criteria : 

- Written informed consent 

- Age 18 years and 60 years 

- Histologically confirmed high-risk cancer (lytnphome 
cancer) undergoing high-dose chemotherapy according 
to current INT guidelines. 

B) Exclusion criteria : 

- Patients heavily pre treated with chemotherapy 
courses of chemotherapy) and/or radiotherapy. 

- Renal (creatinine > 1/5 n) , or hepatic insuf f icience 
and/or SGPT > 2,5 N ; bilirubin > 1,5 N), or severe 
CNS or psychiatric disease. 

- Clinically significant cardiac disease or 
myocardiac. Left ventricular ejection fraction < 50% 
at rest by echocardiography assessment or < 55% by 
isotopic measurement, 

- Hepatitis B or C, or HIV test positive. 
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Example 3 : Baseline study procedure for the 
mobilisation and recovery clinical studies 

Several parameters are studied during the mobilisation 
and recovery clinical studies : 

- Complete medical history, physical examination, 
cardiac examination, left ventricular ejection, 
fraction (LVEP) by multigated scintigraphic scan or 
echography, chest X-ray 

- Pregnancy test (if applicable) 

- HBV, HCV and HIV test 

- Complete blood count with differential 

- Absolute counts of circulating CD34* cells and CPU 

- 3lood chemistry (transaminases, serum phosphatase, 
gammaGT, LDH, total bilirubin, BUN, creatinine, 
glycemia, Na, K, Ca, P, uric acid, total protein, 
albumin j cholesterol, triglycerides 

- Bilateral bone marrow biopsy 
Informed consent 



Example 4 s Main parameters of toxicity for the 
mobilization and recovery clinical studies 

- Tumor growth <mobilization study only) 

- Clinical and instrumental symptoms 

- Laboratory tests for cardiac, liver and renal 

function 
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Example 5 » Mobilization clinical study 

A) Objectives of the, mobilization clinical study 

- To assess the activity of rhGH in : 

(i) increasing circulating CD34 + cellB, and 

(ii) expanding the bone marrow hematopoietic 
compartment, so to allow an enhanced 
mobilization by subsequent rhG-CSF 
adminiatration 

To assess the safety and tolerability of rhGH, given 
with rhG-CSF to cancer patients following 
chemotherapy (hematologic recovery study) . 

B) Treatment plan 
Mohlllzatl on study with rhGH : 

rhGH is administered from day 1 to 10 by the 
intravenous- route. Dosage of rhGH is started at 
about l micrograms per kilogram of the patient 
weight per day and dose will be escalated until the 
desired effect (mobilisation or peripheral isat ion of 
circulating cells capable of regenerating 
hetuatopoiesis in vivo, increase in said donor of the 
number of circulating cells capable of regenerating 
hematopoiesis in vivo, reduction of the number of 
. leukapheresie required to collect sufficient amount 
of circulating cells for transplantation, reduction 
of the volume of blood required to be processed in 
order to obtain the specified target number of 
circulating cells capable of regenerating 
hematopoiesis in vivo) is reached. xx jig/kg QD, iv) 
Mobilization atudy with rhGH and rhG-CSF : 

- rhGK administration : rhGH is administered from day 
1 to 5 by the intravenous route* Dosage of rhGH is 
started at about 1 micrograms per kilogram of the 
patient weight per day and dose will be escalated 
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until the desired effect (mobilization or 
peripheral iaat ion of circulating cells capable of 
regenerating hematopoiesie in vivo, increase in said 
donor of the number of circulating ceils capable of 
regenerating hematopoiesis in vivo, reduction of the 
number of leukaphereaia required to collect 
sufficient amount of circulating ceils for 
transplantation, reduction cf the volume of blood 
required to be processed in order to obtain the 
specified target number of circulating cells capable 
of regenerating hematopoiesie in vivo) ia reached. 

- rhG-CSF administration . (10 M g/kg qd, iv) from 
completion of CD34 + cell harvest (target cell dose 
is 8 x i0e G CD34* cells/kg body weight) . 

C) Main parameters of activity 

Starting from day + 6, the following parameters are 
assessed : 

- Absolute CD34* cell count s/^L (daily in the 
periphery and once in the leukapheresed cells) 

- Absolute CFU-GM count s/>L (daily in the periphery 
and once in the leukapheresed cells) 

D) Study pro^pdiif a 

- Daily assessment of CD34* cells//*L and CFU-GM 
peripheral blood, from day +5 until leukapheresis . 

- Total yield of CD34* cells, CFU-GM, BFU-E, CFU IC in 
. leukapheresed cells. 

- Toxicity assess through clinical and in examinations 
(EKG, chest X-ray, and other examinations as 
required) . 

-. Measurement and evaluation of all tumor parameters 
ending the mobilization study 
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Example 6 s Recovery clinical study 

A) Objectives of the recovery clinical study 

To assess the ability of rhGH, given alone or in 
combination to hasten the recovery of WBC, RBC and 
platelets in the peripheral blood of cancer patients 
treated with high-dose chemotherapy and peripheral 
blood stem-cell autograf ting . 

To assess the safety and tolerability of rhGH, given 
with rhG-CSF to cancer patients following 
chemotherapy . 

B) Treatment plan 

- Administration of high-dose chemotherapy, followed 
by infusion on day 0 of an optimal amount (i.e. 
8X10e 6 CD34* cells/kg) of crypreserved cell© 
harvested in the mobilization study. 

- Co-administration (iv) of rhGH and rhG-CSF /ig/kg QD r 
iv) from day 1 until stable (i,e. for three 
consecutive days) recovery of granulocytes above 
1000£iL, and platelet counts above 50 , 000//iL- 

C) Main parameters of activity 

Starting from day +0 , and until full and stable 
recovery, the following parameters will be assessed : 

- Absolute granulocyte counts//xL (daily) 

- Absolute platelet counts//iL (daily) 

- Absolute erythrocyte counts//ilj (daily) 

- Granulocyte nadir 

- Platelet nadir 

- Extent and duration of neutropenia 

- Extent and duration of thrombocytopenia 

- Extent and duration of hematopoietic support 
tranfusions, RBC transfusions) 

- Duration of infectious prophylaxis, and infections 
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- Hemorrhages 

D) Study procedure 

- Daily assessment of tfBC, RBC and platelet count 

- Number of platelet transfusions 

- Number of RBC transfusions 

- Type and severity of fever and documented infection. 

- Clinical and instrumental assessment of toxicities 
hema t o 1 ogi ca 1 
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CLAIMS 



1. Method or preparation of a population of 
circulating cells capable of regenerating hematopoiesis 
in vivo comprising ♦ 

a) administering to a doner a composition comprising 
growth hormone or one of its derivatives or any 
factor inducing growth hormone release in an amount 
sufficient to increase in said donor the number of 
circulating cells capable of regenerating 
hematopoiesis in vivo, 
b) isolating a population of circulating cells capable 
of regenerating hematopoiesis in vivo from the 
peripheral blood of said donor. 

2. Method of preparation of a donor of 
circulating cells, which cells are capable of 
regenerating hematopoiesis in vivo comprising the 
administration to said donor of a composition 
comprising growth hormone or one of its derivatives or 
any factor inducing the growth hormone release in an 
amount sufficient to the number, of circulating cells 
capable of regenerating hematopoiesis in vivo in said 
donor . 

3. Method for increasing the number of 
circulating cells capable of regenerating hematopoiesis 
in vivo in a donor by administration of a composition 
comprising the growth hormone or one of its derivatives 
or any factor inducing the growth hormone release to 
said donor. 

4. Method according to any one of the preceding 
claims wherein the circulating . cells capable of 
regenerating hematopoiesis in vivo are CD34* cells. 

5. Method according to claim 4 wherein the 
increased number of CD34* cells is more than 16 CD34* 
cells per microliter of peripheral blood. 
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6 , Method according to any one of the preceding 
claims wherein the increased number of CD34* cells is 
at least 2x10* CD34 + cells per kilogram of recipient 
body weight, or at least 4x1 0 6 CD34* cells per kilogram 
of recipient body weight or at least 8xl0 6 cells 
per kilogram of recipient body weight. 

7 . Method according to any one of the preceding 
claims wherein the increased number of CD34 + cells is 
at lea3t 2xlO G CD34* cells per kilogram of donor body 
weight, at least 4xl0 6 CD34* cells per kilogram of donor 
body weight or at least 8xlO fi CD34* cells per kilogram 
of donor body weight* 

8 . Method according to any one of the preceding 
claims wherein the increased number of circulating 
cells capable of regenerating hematopoiesis in vivo 
corresponds to around or more than lxl 0 5 GM-CFC per 
kilogram of donor or recipient body weight. 

9. Method according to any one of the preceding 
claims wherein the increased number of circulating 
cells capable of regenerating hematopoiesis in vivo 
corresponds to around or more than 500 CFU-GM per 
milliliter of peripheral blood. 

10. Method according to to any one of the 
preceding claim3 wherein the increased number of 
circulating cells capable of regenerating hematopoiesis 
in vivo corresponds to an increased level of CFU-C, 
CFU-Meg or BFU-E . 

11. Method according to any one of the preceding 
claims wherein the increased number of circulating 
cells capable of regenerating hematopoiesis in vivo 
substantially corresponds to a white blood cell count 
of around or more than 1000 cells per microliter of 
peripheral blood. 

12* Method according to any one of the preceding 
claims wherein the circulating cells capable of 
regenerating hematopoiesis in vivo are CD34*/CD33* 
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cells and/or CD34 VCD38" cells and/or CD34VThy-I cells 
and/or CD34^/Thy-I/CD38" cells and/or CD33* cells and/or 
bone -mar rov/ stem cells and/or progenitor cells and/or 
long-term culture initiating cella (LTC-IC) and/or 
cells that fulfill self renewal potential and/or cellB 
that fulfill pluripotential characteristics and/or 
cells that initiate long term bone marrow culture 
and/or cells that can generate multiple cell lineages. 

13 . Method of preparation of a population of 
circulating cells capable of regenerating hematopoiesis 
in vivo comprising : 

a) administering to a donor a composition comprising 
growth hormone or one of. its derivatives or any 
factor inducing growth hormone release in an amount 
sufficient to reduce the volume of blood required 
to be processed in order to obtain the specified 
target number of circulating cells capable of 
regenerating hematopoiesis in vivo. 

b) isolating said reduced volume of blood 

c) isolating a population of circulating cells capable 
of regenerating hematopoiesis in vivo from said 
isolated volume* 

14. Method of preparation of a donor of 
circulating cells, which cells are capable of 
regenerating hematopoiesis in vivo comprising the 
administration to said donor of a composition 
comprising growth hormone or one of its derivatives or 
any factor inducing growth hormone release in an amount 
sufficient to reduce the volume of blood required to be 
processed in order to obtain the specified target 
number of circulating cells capable of regenerating 
hematopoiesis in vivo and/or to reduce the number of 
leuJcapheresis required to collect sufficient amount o£ 
circulating cells capable of regenerating hematopoiesis 
in vivo to be tranplanted. 
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15. Method for reducing the volume of blood 
required to be pr'ocessed in order to obtain the 
specified target number of circulating cells capable of 
regenerating hematopoiesis in vivo in a donor and/or 
for reducing the number of leukapheresis required to 
collect sufficient amount of circulating ceils capable 
of regenerating hematopoiesis in vivo to be tranplanted 
by administration of a composition comprising the 
growth hormone or one of its derivatives or any factor 
inducing the growth hormone release to said donor . 

16. Method according to any one of the preceding 
claims wherein the specified target number of 
circulating cells capable of regenerating hematopoiesis 
in vivo is at least 2xl0 4 LTC-IC per kg of donor or 
recipient body, arcund or more than 2xlO c CD34* cells 
per kilogram of donor or recipient body weight, around 
or more than 4xlO c CD34* cells per kilogram of donor or 
recipient body weight or around or more than 8xl0 6 CD34 + 
cells per kilogram of donor or recipient body weight. 

17. Method according to any one of the preceding 
claims wherein the required volume of blood is 
comprised in a range of about 3 0 to about 9 00 
milliliters. 

18. Method according to any one of the preceding 
claims wherein the composition comprises further one or 
several compound chosen among the following groups of 
compounds : hematopoietic growth factors, cytokines, 
chemokines, monoclonal antibodies. 

19 . Method according to any one of the preceding 
claims wherein the cytokine group comprises IL-l,lL-3, 
G-CSF, GM-CSF or SCF ; the chemokine group comprises 
MlP-la or thrombopoiet in (TPO) ; the monoclonal 
antibody group comprises anti-VLA-4 antibodies. 

20. Method according to any one of the preceding 
claims wherein the composition comprises Growth Hormone 
and G-CSF * 
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21. Method according to claims 19 or 2 0 wherein 
the G-CSF is administered in an amount of lC^ig per 
kilogram of body weight. 

22. Method according to any one of the preceding 
claims wherein the administration is made by the 
intravenous route. 

23. Method according to any one of the preceding 
claims wherein the administration is made by 
parenteral, subcutaneous, intravenous, intramuscular, 
intraperitoneal, transdermal or buccal routes. 

24. Method according to any one of the preceding 
previous claims wherein the administration is daily. 

25. Method according to any one of the preceding 
claims wherein the administration io made over a period 
of 5 days or over a period of 10 days. 

26. Method according to any one of the preceding 
claims wherein the growth hormone is recombinant growth 
hormone . 

27. Method according to any one of the preceding 
claims wherein the growth hormone is human growth 
hormone . 

28. Use of human growth hormone or one of its 
derivatives or any factor inducing human growth hormone 
release to prepare a medicament for enhancing 
hematopoietic reconstitution in a human being. 

29. Use of human growth hormone or one of its 
derivatives or any factor inducing human growth hormone 
release to prepare a medicament for enhancing 
hematopoietic reconstitution following bone marrow 
transplantation in a human being. 

30 « Use of human growth hormone or one of its 
derivatives or any factor inducing human growth hormone 
release to prepare a medicament for enhancing 
engrafment of bone marrow in a human being, 

31. Use of growth hormone or one of its 
derivatives or any factor inducing growth hormone 
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release to prepare a medicament for enhancing 
hematopoietic reconstitution after transplantation of 
circulating cells capable of regenerating hematopoiesis 
in vivo . 

32. Use of growth hormone or one of its 
derivatives or any factor inducing growth hormone 
release to prepare a medicament for enhancing 
engrafment of circulating cells capable of regenerating 
hematopoiesis in vivo. 

33. Use according to any one of claims 31 or 32 
wherein growth hormone is human growth hormone. 

34. Use according to any one of claims 28-33 
wherein the hematopoietic reconstitution, or the 
enhanced engrafment is detected by an increase of the 
peripheral White Blood Cell (WBC) count and/or 
granulocytes count and/or lymphocytes count and/or 
platelet count and/or erythrocyte count . 

35. Use according to any one of claims 28-34 
wherein the hexnatopoiet ic reconstitution or enhanced 
engrafment is detected by a reduction of the period of 
time necessary to recover a normal peripheral White 
Blood Cell (WBC) count and/or granulocytes count and/or 
neutrophil count and/or lymphocytes count and/or 
platelet count and/or erythrocyte count. 

36. Use according to claim 35 wherein the normal 
neutrophil count is at least 0.5x10* per liter of 
peripheral blood • 

37. Use according to claim 35 wherein the normal 
platelet counts is at least 20x10* per liter of 
peripheral blood. 

38. Use according to any one of claims 2 8-37 
wherein the hematopoietic reconstitution enhancing 
engrafment results in a reduction of the extent and/or 
duration of neutropenia and/ or thrombocytopenia and/ or 
anemia and/or hemorrhages and/or duration of 
prophylaxis . 
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39. Use according to any one of claims 28-3 8 
wherein the hematopoietic reconstitut ion or the 
enhancing engrafment is detected by a of the duration 
and/or severity of fever and infections. 

40. Use according to any one of claims 28-39 
wherein the hematopoietic reconstitution or the 
enhancing engrafment is detected by a recovery of 
granulocytes count which is at least 1000 per 
microliter of peripheral blood. 

41. Use according to any one of claims 28-40 
wherein the hematopoietic reconstitution or the 
enhancing engrafment is detected by a recovery of 
platelet count which is at least 50,000 per microliter 
of peripheral blood. 

42. Use of growth hormone or one of its 
derivatives or any factor inducing growth hormone 
x-elease to prepare a medicament for treating a 
neoplastic disease, an hematological disorder, 
malignancies. Severe Combined Immune . Deficiencies 
(SCIDs) , congenitally or genetically determined 
hematopoietic abnormalities, anemia, aplastic anemia, 
leukemia and/or osteopetrosis. 

43. Use of growth hormone or one of its 
derivatives or any factor inducing growth hormone 
release to prepare a medicament for reducing the bone 
marrow aplasia period which follows transplantation, 
for preventing and/or treating opportunistic infections 
after transplantation or for limiting the risk of tumor 
recurrence after transplantation. 

44. Use of growth hormone or one of its 
derivatives or any factor inducing growth hormone 
release to prepare a medicament for preventing and/or 
treating secondary effects of myelosuppressive therapy 
and/or radiotherapy and/or chemotherapy. 

45. Use of growth hormone or one of its 
derivatives or any factor inducing growth hormone 



ER98:124834W: 



57 

release to prepare a medicament for preventing and/or 
treating neutropenia and/or thrombocytopenia . 

4 6 . Use of growth hormone or one of its 
derivatives or any factor inducing growth hormone 
release to prepare a medicament for preventing or 
treating anemia and/or neutropenia and/or 
thrombocytopenia following radiotherapy and/or 
chemotherapy and /or hematopoietic stem cells 
transplantation and/or transplantation of cells capable 
of regenerating hernatopoiesis and/or Bone marrow 
transplantation, 

47. Use according to any one of claims 28-46 
wherein the circulating cells capable of regenerating 
hernatopoiesis in vivo are CD34" cells and/or CD34*CD33 + 
cells and/or CD34 + CD38" cells and/or CD34 + Thy-I cells 
and/or CD34*Thy-ICD38~ cells and/or CD33* cells and/or 
stem cells and/or progenitor cells and/or long-term 
culture initiating cells (LTC-IC) and/or cells that 
fulfill self renewal potential and/or cells that 
fulfill pluripotential characteristics and/or cells 
that initiate long term bone marrow culture. 

43. Use according to any one of claims 28-47 
wherein the medicament comprises further one ; or several 
compound (a) chosen among the following groups of 
compounds : hematopoietic growth factors, cytokines, 
chemokines , monoclonal antibodies . 

49. Use according to any one of claims 28-48 
wherein the cytokines group comprises IL-l,IL-3, IL-6, 
IL-ll, Insulin-like growth factor 1 (IGF-1) , G-CSF, GM- 
CSP or SCF ; the chemokines group comprises MI P - la or 
thrombopoietin (TPO) ; the monoclonal antibodies group 
comprises anti-VLA-4 antibodies. 

50. Use according to any one of claims 28-45 
wherein the medicament comprises Growth Hormone and G- 
CSF. 



9|8l A |EP98j24834v|: 



58 

51. Use according to any one of claims 4 9 or 50 
wherein the G-CSF is administrated in an amount of lOjig 
per kilogram . 

52. Use according to any one of claims 28-51 
wherein the administration is made by parenteral, 
subcutaneous , intravenous, intramuscular, 
intraperitoneal, transdermal or buccal routes. 

53. Use according to any one of claims 28-52 
wherein the administration is daily. 

54.. Use according to any one of claims 28-53 
wherein the administration is made over a period of 3 
days . 

55. Use according to any one of claims 28-54 
wherein the administration is made from day l to day 3 
after transplantation. 

56. Use according to any one of claims 2 8-55 
wherein the transplantation is bone marrow 
transplantation or hematopoietic stem cells 
transplantation . 

57. Use according to any one of claims 28-56 
wherein growth hormone is recombinant growth hormone. 

58. Use according to any one of claims 28-57 
wherein growth hormone is human growth hormone. 

59. Use according to any one of claims 28 to 5 8 
which is preceded in time by a method according to any 
one of claims 1 to 27. 

60. Method for the enhancement of hematopoiesis 
reconstitution in a human being comprising the steps 
of : 

a) administering to a donor a composition comprising 
growth hormone or one of its derivatives or any 
. factor inducing growth hormone release in an amount 
sufficient to increase in said donor the number of 
circulating cells capable of regenerating 
hematopoiesis in vivo. 
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b) isolating a population of circulating cells capable 
of regenerating hematopoiesis in vivc from the 
peripheral blood of said donor. 

c) transplantation of the cells recovered in step (b) 
to an individual , and 

d) administration of growth hormone in an amount 
sufficient to accelerate hematopoietic recovery. 
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ABSTRACT 



The invention relates to the field of 
hematopoietic cell mobilization. In particular, 

this invention relates to a method for increasing the 
mobilization of pluripotent hematopoietic CD34* cells 
by administration of human growth hormone or one of its 
derivates to the individual . 
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